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1．INTRODUCTION
?Soccer has become the most popular sports and performed 
by various levels of expertise populations (Stolen et al., 2005). 
One of the reasons that it is so widely popular is that players 
may not need to have extraordinary athletic capacities, but 
possess a reasonable level within them, especial ly at 
professional level. Earlier studies have focused that physical, 
technical , and tactical developments are fundamental 
structures in soccer, yet they are not enough to produce 
greater players. Psychology (cognitive-perception) has been 
realized as another vital factor. Cognitive-perception is the 
ability to recognize and read ?play? as well to make quick and 
accurate soccer-related decisions during match. I t is 
imaginable that a situation in which physical and cognitive 
tests become tools to fur ther develop new and optimal 
training regimes in result of creat ing ?great ? p layers. 
Moreover, it is necessary to study whether it is possible to 
enhance cognitive functions through training, such that 
improvement is expressed on the field.
?Soccer is characterized as complex and frequent bouts of 
high-intensity exercise with various diverse movements 
requiring high demand of decision making skills (Aguiar et 
al., 2012; Reily, 2005). Especially, modern elite soccer players 
have been well-developed requiring in explosive power and 
strength, high agility and quickness abilities, and repeated 
endurance capacity as well as suf ficient levels of tactical, 
technical, and cognitive-perceptual skills under continuous of 
high pressure and fatigue. Additionally, within a soccer 
match, players are required to undertake up to 1,500 activity 
changes and decisions, which incorporate aerobic actions 
including, running, sprinting, turning, and jumping, also 
high-intensity activities that require contributions from 
anaerobic metabolism (Bangsbo et al., 2006; Stolen et al., 
2005). In such high performance required in soccer, it has 
been well documented that the maximum benefits are 
achieved when the training stimuli is similar to competitive 
demands (Bompa, 1983). Thus, many coaches and spor ts 
scientists have recognized a need of findings between ideal 
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physical and manageable cognitive-perceptual prescriptions 
in soccer trainings in order to allow sufficient adherence for 
desired performance adaptation during competitive seasons. 
Laboratory-based researches have demonstrated valid data; 
however, it has failed to represent physical demands the 
unorthodox modes of soccer-specific movement associated 
with match-play (Drust et al., 2000; Stolen et al., 2005).
?Of all, recent researchers have addressed in training 
sessions by using specific tasks with the aim of reducing any 
interactions and increasing the ratio of players? participation 
in physical fitness and decision making, but preserving basic 
variability properties from games (Aguiar et al., 2012). These 
tasks are known as small-sided games (SSGs) and its study is 
cur rently one of the most addressed topics in soccer 
contemporary research (Hill-Haas et al., 2009, 2010). SSGs 
have been introduced to simulate full soccer matches in 
t e r m s o f  p h y s i c a l  l o a d a n d i n t e n s i t y  r e s u l t i n g i n 
improvements of fitness, tactical and technical performance. 
(Durante et al., 2009; Hill-Haas et al., 2010; Rampinini et al., 
2007, 2009). Hill-Haas et al. (2009) reported that SSGs also 
increase player? s motivation when compared to generic 
running inter vals eliciting the same overall HR response. 
Moreover, by using SSG, coaches have the opportunity to 
maximize their contact time with players, increase efficiency 
of training, and subsequently reduce the total training time 
because of its multifunctional nature, particularly beneficial 
for elite players who have limited training time (Owen et al., 
2012). Although soccer match is played with 10 field players 
per team, various formats of SSGs (2-a-side to 8-a-side) can 
provide reliable internal responses (e.g., heart rate, ratings of 
perceived exer tion, and blood lactate concentration) and 
exter nal load ( i .e . , to ta l d is tance covered, technica l 
per formance) and thus represents a viable alternative to 
traditional interval training for maintaining aerobic in soccer 
players. In this context, SSGs are often being used in belief 
that they concurrently develop the key qualities of soccer 
athletes, irrespective of status (amateur, professional) and 
age (youth, adult) (Dellal et al., 2011).
?Available studies have indicated that SSGs protocol can be 
af fected to provide various per formance responses by 
altering factors including players number,  field dimension 
and shape, exercise and resting duration, game r ules, 
encouragement, absence/presence of goalkeepers, limited 
ball contacts or scoring (Da-silva et al., 2011; Della et al., 
2011; Fachini et al., 2011; Gabbet, 2008; Hill-Haas et al., 2009; 
Jones and Drust, 2007; Koklu et al., 2011;  Little et al., 2007; 
Ngo et al., 2012; Rampinini et al., 2007). Although most of 
studies have mainly utilized physical and physiological 
variables to obser ve how training intensity ef fects soccer-
specific per formance in the field (Di-Salvo et al . , 2009; 
Marcora et al., 2009), a better understanding of relationship 
between physiological capability and cognitive-perceptual 
behaviors in soccer players can contribute coaches in 
organizing of optimal training process. In this way, previous 
researches may have overlooked the influence of performing 
cognitive-perceptual aspects on physical exertion in soccer 
(Marcora et al., 2009; McMorris and Graydon 2010). Limited 
documents are available that they have attempted to explore 
the links between them (Beedie et al., 2005; Hampson et al., 
2004; Marcora et al., 2009; Micklewright et al., 2010; Williams 
and Reilly, 2000). For instance, mood and emotional status 
can elicit decision making, cognitive-perceptual capability, 
running pace and strength performance (Baron et al., 2011; 
Mickewright et al., 2010; Perkins et al., 2001). Additionally, 
motivational inter ventions have shown to improve aerobic 
performance in distance running and speed (Barwood et al., 
2008, 2009; Papaioannou et al., 2004). In contrast, increased 
training load has been eluded to negatively af fect cognitive 
and emotional status (Filaire et al . , 2001). Gabbett and 
Mulvey (2008) have reported improved performance in SSGs? 
tactical training in soccer players after cognitive-perceptual 
exercise. They obser ved that players with elite level of 
technical and perceptual skill spent less time in high-intensity 
activities and more time at jogging, walking and standing. 
Although perceptual training may has shown to increase 
decisional and tactical abilities, no study has investigated 
whether such improved abilities increase physical demands 
of game-based activities. The specific skill frequency of player 
may also influence training intensity; previous studies 
examining SSGs have primarily focused on the distance 
covered at various running speeds, leaving technical analysis 
of SSGs limitation (Owen et al., 2011). In added research, 
Drach-Zahavy and Erez (2002) demonstrated that as tasks 
become more complex the ef fects of specif ic athlet ic 
performance might be less pronounced or even harmful. One 
possible explanation was that combination of complex tasks 
with dif ficult goals creates stress that may lead to reduced 
performance. However, Vestberg et al. (2012) showed certain 
executive functions in soccer players finding that elite soccer 
players per formed better in complex tests of executive 
functions than general populating. Never theless, all these 
studies did not determine the possible link between cognitive 
behavior, and its effects on physical development. Taken all 
together, understanding the interaction of soccer specific 
exercise in relationship between those parameters may 
provide a new insight into improving per formance and 
ensuring players are ready to compete. 
?To our knowledge, no attempt has been made to examine 
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between physiological and cognitive-perceptual behaviors 
during SSGs, revealing how dif ferent physical-intensity and 
decisional tasks a soccer player responses while ?reading? the 
game. Hereby, this study aimed to provide an example of 
operative training regimens in relevant physical responses 
and soccer-specific technical per formance frequency not 
highlighted in previous literature. This may also provide an 
update on how ranges of physical-intensity and cognitive-
perceptional loads af fect ?psycho-physiological? behaviors 
within SSGs. It is thought that, physical and cognitive-
perceptual loads can manipulate an ideal frequency of soccer-
spec i f i c techn ica l per for mance , mor eover, ?psycho -
physiological? variables can enlarge further understanding of 
relationship between physical and psychological attitude in 
soccer player, which may give us one of the ideal soccer-
specific training programs resulting in production of ?greater? 
players.
2．METHODS
2.1．Experimental design
?To test the study aim, participants were evaluated during 
SSGs play under four dif ferent combinations of physical-
intensity and soccer-related decision task condition: 1) high-
intensity and high-task (HI/HT), 2) high-intensity and low-
task (HI/LT), 3) low-intensity and high-task (LI/HT), and 4) 
low-intensity and low -task (LI/LT) (Table I). In this repeated 
measures study, par t ic ipants were taken par t in one 
familiarization and total of eight 5-a-side SSGs? sessions 
within 4 weeks in separate days. Specifically, par ticipants 
attended each of four SSGs? conditions twice, and each 
session consisted 1×5-min of SSG play. At each session, 
par ticipants per formed two dif ferent conditions of SSGs 
under random order, interspersed with 10-min passive 
recovery. Physical-intensity was set with a same number of 
players (5 vs.5 including GK) under dif ferent pitch size to 
create a range of participant? s physical-intensity responses 
{low-intensity at 35×50m; high-intensity at 45×60m (width 
× length)}, and they were similar to those used in previous 
researches, as the pitch ratio per player in different intensity 
percentages (Aguiar et al., 2012; Clemente et al., 2012; Iaia et 
al., 2009). Decisional task was controlled by presence or 
absence of two neutral players for ever y attacking play, 
making 7 vs.5 condition, to generate dif ferent frequency of 
playing options (e.g., passing, dribbling, shooting) and to 
release high pressure from opponent team. All matches were 
played during the same hours of day between 16:00 and 17:00, 
under similar conditions (temperature: 20.75 ± 1.17°C, relative 
humidity: 48.5 ± 3.43%) with the pitch surface totally dry. The 
study was completed in an outdoor soccer field equipped with 
artificial turf at IM Marsh Sports Complex of Liverpool John 
Moores University. Data on HR and video analysis of each 
player were recorded during SSGs, whereas RPE and Bla- 
were col lected at immediately after ever y game, also 
participants were required to complete CSAI-2 questionnaires 
every post-game.
2.2?Small-sided games (SSGs)
?Game duration was set based on previous researches and 
coaching experience, taking into account that 5-min do not 
correspond to ef fective playing time due to the stoppages 
(e.g., fouls, goals, throw-ins, goal kicks) that normally occur 
in soccer matches (Casamichana and Castellano, 2010; Dellal 
et al., 2011). A standard warm-up procedure consisting 10-min 
of jogging, striding, stretching were explained previously to 
first session and completed by all participants at pre-game. 
During SSGs, all participants were encouraged to play fairly 
with own and opponent teammates and to perform in order to 
win. All the official rules were implemented using FIFA rules 
 
Table I. Characteristics of four different SSGs’ *1conditions. 
 HI/HT*3 HI/LT*4 LI/HT*5 LI/LT*6 
Numbers of player 5 vs. 5 5 vs. 7 5 vs. 5 5 vs. 7 
Neutral player*2 No Yes No Yes 
 seY seY seY seY srepeeklaoG
 1 noitaruD × 5 min 1 × 5 min 1 × 5 min 1 × 5 min 
 06 ezis hctiP × 50 m 60 × 50 m  50 × 40 m  50 × 40 m 
Playing area 3000 m2 3000 m2 2000 m2 2000 m2 
Ratio per player 300 m2 250 m2 200 m2 167 m2 
FIFA rules (no offside) Yes Yes Yes Yes 
*1 SSGs = small-sided games. 
*2Neutral players = two additional participants to join at every attacking team.  
*3-6 HI = high intensity; LI = low intensity; HT = high task; LT = low task. 
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apar t from the of fs ide, and r ules were control led by 
researchers but no referees or sidelines were present. No 
fur ther instruction or feedback about SSGs was conceded 
throughout the study. 
2.3?Participants
?Twelve male soccer players (age: 25.5 ± 2.2yearss, height: 
178.59 ± 6.25cm, body mass: 74.67 ± 6.56kg, BMI: 23.42 
± 1.88%, HRmax: 194.5 ± 2.19bpm, playing experience: 10.84 
± 2.62years) were volunteered to participate from friends and 
acquaintance of the researchers in this experiment (Table II). 
All participants received a participant information sheet and 
provided written informed consent after verbal explanation of 
the study, and they were aware that they could withdraw at 
any time. This study was approved by Research Institute of 
Sport and Exercise Science (RISES). To minimize the effect 
of experimental variables, all participants were required to 
wear similar spor ting clothes and proper soccer boots, 
whereas colored bibs (orange and yellow) were provided in 
order to differentiate teams. For a period of 24 hours before 
each session, par ticipants were refrained from strenuous 
exercise and alcohol and they were also refrained consuming 
of any food or caffeine 2 hours prior to testing. 
2.4?Video analysis  (technical performance)
?Technical performance was measured to estimate numbers 
of soccer-specific ?observable? frequency option and activities 
each participant have during various SSGs? conditions. From 
video analysis, we assessed the possible passing frequency at 
ever y bal l possession individual player received and 
summarized for average of passing frequency (PF), total 
number of passing option (PO), and total number of playing 
activity (PA). All matches were filmed using a standard 
camera recording device with consent of par ticipants to 
examine the per formance indicators during SSGs. The 
cameras were fixed on a tripod at 5-meters behind each goal 
with an elevation of 3-meters. Images were transferred to a 
computer via USB and viewed in Windows Media Player 
(Microsoft® Corporation, U.S.A). After ward, data were 
recorded and calculated on a Microsoft Office Power Point 
2007 (Microsoft® Corporation, U.S.A) and exported to SPSS 
Statistics, version 17.0 (SPSS® Inc., U.S.A).
2.5?Physiological variables
?Hear t rate (HR), ratings of perceived exer tion (RPE), 
Blood lactate (Bla-) were measured as an indication of 
physical workload imposed on participants during SSGs. 
2.5.1?Heart rate (HR)
?HR was monitored telemetrically using 5-sec inter vals 
Polar Heart Rate Monitors RS400 (Polar Electro Oy, Finland) 
during SSGs. The monitors were attached to par ticipants 
using an adjustable elastic chest strap where transmitted 
s ignals to a receiver on the wrist . Par t ic ipants were 
i n s t r u c ted to r eg u l a to r y c hec k tha t mo n i to rs wer e 
functioning correctly, and researchers were on hand to deal 
with any problems that arose. Immediately after each SSG 
session, the data were stored in the watch and then 
downloaded on a computer using Polar precision 3.0 software 
(Polar AdvantageTM, Polar Electro, Kempele, Finland) and 
subsequently expor ted and analyzed using Excel micro 
software program (Microsoft Corporation, USA).  Mean HR 
(b?m?1), percentage of maximal HR (%HRmax), peak HR (b?m?
1), and percentage of peak HR (%HRpeak) during working 
periods were calculated for each par ticipant during SSG. 
Resting periods were excluded from the analysis. Maximum 
HR for each player were established using an incremental 
maximum HR correlate with an age (220 - age = maximum 
HR) (Fox and Haskell, 1970; Tanaka et al., 2001). 
 
Table II. Participant’s physical and physiological features.*1 
Variables 
Age (years) 25.5 ± 2.2 
Height (cm) 178.59 ± 6.25 
Body mass (kg) 74.67 ± 6.56 
BMI (%) 23.42 ± 1.88 
Playing experience (years) 10.84 ± 2.62 
Maximum heart rate (b/min-1)*2 194.50 ± 2.19 
*1 Values are given as mean ± SD (n = 8).  
*2 Maximum heart rate (HRmax) was based using standard age calculation (220 – age = HRmax). 
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Instructions: Complete the following scale on two separate occasions: at pre-trial when you are fairly relaxed, 
and at post-trial when a competitive situation that you feel highly stressful. 
The following are several statements that participant use to describe their feelings before and after competition. 
Read each statement and circle the appropriate number to indicate how you feel right now, at this moment. 
There are no right or wrong answers. Do not spend too much time on any one statement.
 
This scale is called the Competitive State Anxiety Inventory-2 (CSAI-2), a sport-specific state anxiety scale 
developed by Martens, Vealey, and Burton (1990). The scale divides anxiety into three components: cognitive 
anxiety, somatic anxiety, and a related component-self-confidence. Self-confidence tends to be the opposite of 
cognitive anxiety and is another important factor in managing stress.
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Table III. Physiological variables: HR (HRmean, %HRmax, HRpeak, %HRpeak), RPE and Bla- between four different SSGs’ conditions.*1 
 TL/IL TH/IL TL/IH IH/IH 
Heart rate (b·min-1)     
Mean HR (b·min-1) 174.0 ± 2.36 167.1 ± 3.23 165.5 ± 1.67 154.4 ± 2.54 
Mean HR (%HRmax 89.7 ± 1.97 86.1 ± 2.62 ) 85.3 ± 2.65 82.2 ± 1.39 Peak HR (b·min-1) 188.0 ± 2.19 182.2 ± 2.98 180.9 ± 2.37 173.6 ± 5.73 
Peak HR (%HRpeak) 96.86 ± 2.18 93.85 ± 2.76 93.22 ± 2.56 89.47 ± 5.04 
     
RPE (6 – 20)     
Post- 15.56 ± 0.42 14.38 ± 0.52 14.56 ± 0.62 13.19 ± 0.92 
     
Bla- (mmol.L-1)     
Post- 8.58 ± 3.83 7.09 ± 3.03 7.19 ± 3.31 6.34 ± 4.73 
*1 Values are given as mean ± SD.  (n = 8). 
*Significant difference from the 5-a-side SSGs in four different conditions, p < 0.05.  
*Mean = average of heart rate during 5-min SSG; %HRmax = percentage of maximum heart rate, Peak = 
peak of heart rate during 5-min SSG.  
*RPE = ratings of perceived exertion; Bla- = blood lactate concentration.  
*HI/HT = high intensity/high task, HI/LT = high intensity/low task, LI/HT = low intensity/high task, and 
LI/LT = low intensity/low task.
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure. 1. 
Relationship between mean heart rate (HRmean) and mean ratings of perceived extension (RPE) using 4 mean values from all 8 participants. r = 0.98, P = 0.01. 
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2.5.2?Ratings of perceived exertion (RPE)
?Par ticipants were asked to state their mean perceived 
exertion and physical ef for t, relative to a bout of SSG just 
completed, using a printed Borg? s 15-point scale modified by 
Foster et al . (2001). For a period prior to test ing, a l l 
participants were educated and familiarized with the use of 
RPE scale. 
2.5.3?Blood?lactate?concentration (Bla-)
?Bla- was analysed as to contribute anaerobic glycolysis 
during SSGs. One blood sample was collected immediately 
after completion of SSG using capillar y blood sample by 
pricking from par ticipant? s tip of f inger, and instantly 
analysed using portable amperometric micro-volume lactate 
analysers (LactatePro, Arkray, Japan). Par ticipants were 
asked to temporarily leave the pitch within 30-sec and sit on a 
side-line for collection. We carefully cleaned, disinfected and 
dried participant? tip of finger before collection, in order to 
avoid any possible interference due to sweat and dirt. Before 
each session, the analysers were calibrated fol lowing 
manufactures recommendations. To limit the influence of diet 
on Bla-, all participants were asked to follow a generic weekly 
nutritional?plan to ensure an adequate carbohydrate intake, 
however, a food diary was no recorded by participants. 
2.6?Cognitive-perceptual variable
?Competitive state anxiety inventory-2 (CSAI-2) (Martens et 
al., 1990) was used to determine psychological ?subjective? 
variable as an indication of cognitive load imposed on 
par t ic ipants dur ing SSGs. The CSAI -2 consists of 27 
questions, 9 for each subscale (cognitive, somatic, and self-
confidence). Each item was rated on a 4-point Liker t-type 
scale, producing a score ranging from a low 9 to a high 36 for 
each subscale. All items were positively stated except the 
item 14 which was stated as negatively and was, thus, scored 
reversely in the analyses. Higher scores on cognitive and 
somatic anxiety indicate higher levels of anxiety, whereas 
higher scores on self-confidence subscale correspond to 
higher levels of self-confidence.
3?STATISTICAL ANALYSIS
?All data are presented as meƒan ± SD. Differences between 
four conditions of each dependent variable, including game 
activities (PF, PO, and PA), physiological variables (HR, RPE, 
Bla- ) , and cognit ive-perceptual scores (CSAI-2), were 
determined using a repeated two-way ANOVA with the factor 
intensity of 2 levels (high-intensity and low-intensity), and 
factor task with 2 levels (high-task and low-task). Significant 
main effects were subsequently analyzed using Bonferroni? s 
test to locate differences. Correlation coefficients were tested 
for s igni f icance using Pearson ? s regression test and 
determined both of physiological variables (HRmean and RPE) 
and cognitive-perceptual scores with game activities in each 
SSG. The magnitudes for cor relation coef ficients were 
considered in accordance with Hopkin? s definition (Hopkins, 
2002). All statistical analysis was car ried out using the 
statistical package for social science (SPSS) for MS window 
release 17. In all case, the acceptance level significant was set 
at P < 0.05 and all results were presented as mean values 
± standard deviation (SD).
4?RESULTS
4.1?Physiological variables 
?HR responses showed varied results according to four 
different SSGs? conditions. HR at HI/HT condition as %HRmax 
and %HRpeak was greater during SSGs comparison to those 
found in other conditions (P < 0.01). In contrast LI/LT 
condition presented the lowest HR response, whereas, HI/LT 
and LI/HT showed similar responses during SSGs (Table 
III). RPE results presented also significant differences among 
al l condit ion. HI/HT condit ion (16.1 ± 0.5) presented 
significantly higher response of RPE during SSGs (P < 0.001), 
whereas LI/LT (13.19 ± 0.92) presented as the lowest value 
compared to other conditions (Table III). The correlation 
between HRmean and RPE was r = 0.98 (P < 0.01) and this non-
statistically significant relationship is shown in Figure 1. 
There is a high positive correlation between variables with 
HRmean accounting for 98% of variation in RPE during SSGs. 
Although more high-intensity r unning activit ies were 
per formed during HI/HT condition, Bla- recorded similar 
values across all condition (Table III). Only HI/HT condition 
remained significantly higher value in comparison to other 
conditions (P < 0.01). In general, there were higher increased 
HR, RPE and Bla- in response to conditions using large field 
(HI) without presence of neutral players (HT) during SSGs.
4.2?Technical performance analysis
?There were significantly varied dif ferences in ef fective 
performance frequency according to different SSGs? formats 
(Table IV). Specifically, a greater number of PF and PO were 
found during HI/LT condition (PF: 4.32 ± 0.01; PO: 25.8 
± 8.87) in comparison to other conditions, whereas a higher 
number of PA activities during SSG was found in LI/LT 
condit ion (9.35 ± 3.54) . In contrast , HI/HT condit ion 
significantly showed the poorest performance frequency in all 
variables (Table IV). The correlation of technical analysis 
with HRmean and RPE during SSGs are presented in Table V. 
There were high negative correlation between number of PA 
 
Table III. Physiological variables: HR (HRmean, %HRmax, HRpeak, %HRpeak), RPE and Bla- between four different SSGs’ conditions.*1 
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*Mean = average of heart rate during 5-min SSG; %HRmax = percentage of maximum heart rate, Peak = 
peak of heart rate during 5-min SSG.  
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*HI/HT = high intensity/high task, HI/LT = high intensity/low task, LI/HT = low intensity/high task, and 
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Figure. 1. 
Relationship between mean heart rate (HRmean) and mean ratings of perceived extension (RPE) using 4 mean values from all 8 participants. r = 0.98, P = 0.01. 
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and HRmean (r = -0.86, P < 0.01), whereas significant negative 
correlation with RPE was also found (r = -0.93, P < 0.01). 
However there were no other signif icant cor relations 
between SSGs? conditions and technical performance. 
4.3. Cognitive-perceptual variables
?CSAI-2 scores for entire samples are shown in Table VI. 
The results presented that significant higher cognitive and 
somatic anxiety scores were found (P < 0.05) in HI/HT and 
LI/HT conditions, whereas HI/LT condition showed lower 
scores during SSGs. However, there were no significant 
dif ferences in self-confidence scores between all conditions 
(P < 0.05). Of all, HI/LT condition reports as being the most 
facilitating and less debilitating to performance (Cognitive: 
30.94 ± 1.53, Somatic: 25.56 ± 2.31) in comparison to other 
conditions. Coef ficient of variation between physiological 
variables and CSAI-2 scores are presented in Table VII. In 
general, there were no significant cor relations among 
conditions. 
5?DISCUSSION
?The present SSGs? protocol was 5-a-side 2×5-min with a 
10-min resting period, whereas other studies investigated 
various different bouts, duration and player numbers (Brito et 
al., 2012; Castagna et al., 2009; Drust et al., 2007; Duarte et 
al., 2009; Gabbett, 2009; Kelly and Drust, 2009; Rampinini et 
al., 2007, 2009). Therefore, comparison between studies 
should be done with caution, since several factors such as 
duration, field dimension, exercise type, and player numbers 
may a f fec t psycho -phys io log ica l behav iors to SSGs 
(Rampinini et al . , 2007). Given that understand role of 
internal performance load in inducing training adaptation for 
soccer players, researchers and coaches have gained further 
interest in cognitive-perceptual influences. 
?The aim of this study was to examine whether physical 
response and technical performance in soccer players can be 
manipulated using four SSGs? conditions, and to determine 
how these conditions can interact cognitive-perceptual 
behaviors, which may play a key role to alter the individual 
playing on physical responses in soccer training.  From 
previous researches involving the analysis of technical and 
physical behaviors during SSGs (Clemente et al., 2012; Iaia et 
al., 2009; Rampinini et al., 2007), we predicted that there 
would be systematics, skill-based dif ferences in cognitive-
perceptual processes as a function of task constraints. We 
further expected that such skills would reveal an interaction 
each other during performance. The findings from present 
study showed that 5-a-side SSGs under four conditions induce 
significant dif ferences for most of the variables including a 
high variation of intensity level, aerobic system response and 
Table IV. Technical analysis comparison between four different SSGs’ conditions.*1 
 TL/IL TH/IL TL/IH IH/IH 
Passing frequency (PF) 2.61 ± 0.09 4.32 ± 0.01 2.35 ± 0.06 3.70 ± 0.02 
Total play activity (PA) 6.95 ± 0.71 7.90 ± 2.83 8.80± 2.83 9.35 ± 3.54 
Total passing options (PO) 17.6 ± 5.08 25.8 ± 8.87 20.4 ± 5.38 24.4 ± 7.85 
*1 Values are given as mean ± SD.  (n = 8). 
*Significant difference from the 5-a-side SSGs in four different conditions, p < 0.05.  
Table V. Relationship between technical analysis with HRmean and RPE using 4 mean values (n = 8). 
 Passing frequency Total play activity Total passing options per play 
HRmean  56.0 *68.0 51.0RPE - 0.08 -0.93* -0.58 
*Significant correlations. 
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performance frequency. The major interesting was found that 
technical analysis has shown there was a large practical 
dif ference, especially high-intensity and low-task (HI/LT) 
condition demonstrated a higher number of performance load 
(HR, RPE, and Bla-) and affected greater technical frequency 
actions (PF and PO) compared to other conditions. Moreover, 
SSG played in condition at HI/HT induced higher physical-
intensity per formance but poor in technical activities, 
whereas condition at LI/LT showed less intensity but higher 
in numbers of PA during SSGs. Fur thermore, physical 
workload and RPE were all significantly dif ferent, whereas 
cer tain cognitive-perceptual anxieties were obser ved high 
rate at HI/HT and low with HI/LT. These findings could be 
linked to necessity for further understanding the relationship 
between cognitive-perceptual behavior and physiological load 
in soccer training thereby importance not only increasing 
intensity, but also careful organization of practice with 
psychological load (Casamichana and Castellano, 2010; Hill-
Haas et al., 2010; Owen et al., 2012). 
?Although SSGs have been commonly described as training 
to maintain and improve physical, technical, and tactical 
capacity (Couts et al., 2009; Dellal et al., 2012; Katis and 
Kellis, 2009; Kelly and Drust, 2009; Impellizzeri et al., 2007), 
the majority of earlier studies have not yet addressed and 
differentiated physical activities and physiological responses 
during four combination of SSGs? conditions. HR monitoring 
has been traditionally used during SSGs in order to examine 
physiological requirements. Our results showed that average 
figures for %HRmax in all conditions were ranging from 82% to 
90%, with %HRpeak close to maximum ranging from 89% to 97% 
(Table III), which are in agreement to what previous studies 
have obser ved for individuals during 5-a-side SSGs on the 
grass pitch (Brito et al . , 2012), during match-play for 
experienced players (Lit t le and W il l iams, 2006, 2007; 
Rampinini et al., 2007), and futsal (Castagna et al., 2007). 
Moreover, individual %HRmax values were significantly higher 
at HI/HT compared to other conditions (%HRmax, 89.7 ± 1.97% 
and peak %HRmax, 96.86 ± 2.18%), which are similar to, or even 
higher than what has been observed previously.  Little et al. 
(2007) measured intensity in dif ferent soccer training drills 
(from 2 vs.2 to 8 vs.8) and results demonstrated when 
number of players decreased, a higher %HRmax was attained, 
although 2 vs.2 SSGs induced significantly lower responses 
than 3 vs.3 and 4 vs.4. In contrast, some authors reported a 
dif ferent conclusion (Aroso et al., 2004; Dellal et al., 2012; 
Hill-Haas et al., 2008, Hof f and Helger yd, 2004; Kelly and 
Drust, 2007; Sampaio et al., 2007). These dif ferent results 
c o u l d  b e  e x p l a i n e d w i t h  a  l a c k  o f  c o n s i s t e n c y  i n 
standardization of SSGs? design, variable external load and 
environmental ef fect; it is still dif ficult to make accurate 
Table VI. Scores of cognitive and somatic anxiety state, and self-confidence between four different 
SSGs’ conditions.*1 
 HI/HI HI/LT LI/HT LI/LT 
CSAI-2     
Cognitive Anxiety 34.81 ± 1.83 30.94 ± 1.53 35.19 ± 0.95 31.34 ± 1.44 
Somatic Anxiety 31.44 ± 2.22 25.56 ± 2.31 31.50 ± 1.90 28.81 ± 2.54 
Self-confidence 18.94 ± 3.38 18.31 ± 2.36 17.86 ± 3.98 17.88 ± 3.18 
*1 Values are given as mean ± SD.  (n = 8) 
Table VII. Correlation between HR and CSAI-2.*1 
 Cognitive-anxiety Somatic-anxiety Self-confidence  HI/HI HI/LT LI/HT LI/LT HI/HI HI/LT LI/HT LI/LT HI/HI HI/LT LI/HT LI/LT 
Correlation - 0.36 0.06 0.63* - 0.14 - 0.32 - 0.20 0.14 - 0.06 - 0.08 - 0.21 0.02 - 0.24 
Mean value 34.81 ± 1.83 30.94  ± 1.53 35.19  ± 0.95 31.34  ± 1.44 31.44  ± 2.22 25.56  ± 2.31 31.50  ± 1.90 28.81  ± 2.54 18.94  ± 3.38 18.31  ± 2.36 17.86  ± 3.98 17.88  ± 3.18 
*1 Values are given as mean ± SD.  (n = 8). 
*Significant correlations 
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conclusions on the influence of these factors separately.
?Using HR to monitor exercise responses has not been 
considered as only the indicator to examine physiological 
requirements during SSGs. RPE can be an alter native 
measure of soccer-training load (Rampinini et al., 2007, 2009) 
that allows for analysis global internal load (Alexiou and 
Coutts, 2008; Coutts et al., 2009; Jones and Drust, 2007). In 
present study, RPE appeared to be a good indicator of overall 
intensity activity, especially it showed a significant positive 
cor relation with HRmean (r = 0.98, P < 0.01). Our results 
showed that RPE were signif icantly dif ference among 
conditions expect conditions between HI/LT and LI/HT. 
Participants perceived easier at LI/LT condition than other 
conditions, whereas they experienced more difficult at larger 
field, par ticularly without neutral players. It would be 
expected from this data that presence of neutral player could 
induce lower intensity within SSGs, whereas larger pitch 
dimension increase both perceptual and physical load. 
However, Hill-Haas et al . (2010) repor ted no significant 
changes in RPE between SSGs using 4 di f ferent r ule 
modifications in 3 vs.4 and 3 vs.3 + floater games. The authors 
concluded that in SSGs there are changes in physiological 
and time-motion responses but not in perceptual responses 
when rules changes were employed. In this way, fur ther 
investigation need to be elucidated in in order to facilitate 
standardized responses. 
?Interestingly, in spite of dif ferent intensity load observed 
during SSGs, blood analysis showed slightly dif ferences 
between conditions. The average Bla- of 6.3-8.6 mmolL-1 
observed from present study are similar to, or slightly higher 
to those repor ted for experienced players during SSGs 
(Rampinini et al., 2007), 11-a-side soccer games (Krustrup et 
al., 2010), and futsal games (Castagna et al., 2007), averaging 
of 3.4, 7.9, and 5.3 mmolL-1. Due to higher intensity runs 
being performance during SSGs, anaerobic energy turnovers 
would be expected to contribute more to muscle metabolism 
as comparing between conditions. This finding that higher 
Bla- at condition of HI/HT(8.58 ± 3.83 mmolL-1) may well be 
explained by the fact that high-intensity running level were 
longer and more demand causing a higher reliance on 
anaerobic glycolysis rather than ATP and CP breakdown. 
However, due to a lack of technical collection timing, the data 
accuracy could be implied. 
?Never theless, i t is di f f icult to control per formance 
frequency due to a tactical component, fitness level, and more 
coef ficients of variations (Dellal et al., 2012). The precise 
determination of four dif ferent SSGs? conditions could 
support additional understanding of technical activities and 
physical demand for soccer players. As regards of present 
study, video analysis indicated that average PF increased 
when SSG is played at high-intensity and low-task (PF: 4.32 ± 
0.01, PO: 25.8 ± 8.87) however, smaller dimension with a 
presence of neutral players had higher repetition of PA (9.35 
± 3.54) compared to other conditions. From these reports, 
players probably performed quicker movements and more of 
short running to receive the ball at low-intensity condition, 
resulting in higher repetition of playing action between 
players; however, such condition did not show a correlate 
with a high frequency of PO. We assumed that large 
dimension where players are situated; they were able to find 
more spaces and to possess high frequency of technical 
activities between play, and particularly presenting of neutral 
players support to increased option numbers. This result has 
been consistent related with previous findings (Casamichana 
and Castellano, 2010; Kelly and Drust, 2007; Owen et al., 
2011; Tessitore et al . , 2006), however, previous studies 
repor ted a s igni f icant di f ference in decis ion making 
behaviors , whereas we est imated in avai lable opt ion 
frequency per given play. Although no previous studies have 
stated that presenting of neutral players would impose 
greater load for soccer players as it may increase motivation 
and reduce decisional stress with aim to gain possessions. 
The reasons might be that players find higher numbers of 
playing option with extra players which advantage to maintain 
players at better ball possessions. In present study, players 
might have encountered a greater number of changes in 
dif ferent conditions requiring additional ef forts throughout 
SSGs, such to adapt a dif ferent game tempo, repeated 
directional changes, accelerations and decelerations (Dellal et 
al., 2011) although technical elements of player were not 
measured here. It would appear; therefore, that size of pitch 
and presenting of neutral players can give an insight of 
player? s behaviors in SSGs. 
?In fur ther understanding of players? behavior, we used 
CSAI-2 questionnaires that could offer a potential explanation 
of dif ferences in physiological and cognitive stress during 
SSGs (Martens et al., 1990; Lundqvist et al., 2011; Rose and 
Parfitt, 2008). One interesting aspect from present study was 
that when HR intensities inclined, participants reported more 
focused and confidence than at lower intensities. Moreover, 
the findings described that all scores were negatively related 
with conditions using high-intensity and cognitive-task. This 
would explain that as a group of players may experience 
higher psycho-physiological load, less anxieties they ?felt? 
during SSGs. In this respect, sessions being conducted 
during SSGs equivalent intensities may not just incline 
physical load but also cognitive-perceptual scale. Researchers 
investigating the effects of an increased cognitive load have 
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repor ted that a rise in an individual? s cognitive behavior 
attenuates feelings of confidence. However, there were 
number of issues highlighted in the implementation of data 
collection techniques. Several of par ticipants had not 
recognized exact term of the words. This resulted in the use 
of explanator y sheets providing definitions of key words. 
Fur thermore, the questionnaires were used total of eight 
times throughout the study, which may have led to ?learning 
effect? in participants and they may completed using previous 
exper ience ins tead o f immedia te fee l ing a f ter each 
completion of SSGs. 
6. CONCLUSION
?Findings from present study underline that the SSGs on all 
investigated different combination of physical-intensity (field 
dimension) and cognitive-task (present or absent of neutral 
players) conditions can be manipulated as an ef fective 
stimulus for development of psycho-physiological systems 
and var ious per for mance behaviors .  This may have 
implications in how soccer coaches structure and periodize 
training ensures stronger relationship between those 
behaviors across the seasons. Thus, coaches should pay 
special attention to such roles when designing the training 
program. In this interest of providing the participants with 
the most favorable playing stimulation, but to emphasize a 
fur ther ef fect, future investigations are required to better 
understand the dif ference in moving patterns, physiological 
and cognitive-perceptual behaviors during daily training and 
real match with manageable scale. Furthermore, the use of 
standardized conditions in SSG studies will probably allow a 
better understanding of role in individual factors and may 
help researchers and coaches to find more valid and reliable 
conclusion.
ACKNOWLEDGEMENTS
?Firstly, I would like to thank Barry Drust for his valuable 
and wisdom advices on overall drafts of the study. Next, I 
would like to thank for Tadashi Nakazawa who supported this 
study to an opportunity of online publication. I would also like 
to thank for all the participants who took part in the study for 
their ef forts during demanding exercise protocols. Lastly, I 
am grateful to Paul Ford, David Harriss, Jatin Burniston and 
all technical staff for assistance with the study completion. 
REFERENCES
Aguiar, M., Botelho, G., Lago, C., Macas, V., & Sampaio, J. 
(2012). A review of the effects of soccer small-sided games. 
[Review]. Journal of Human Kinetics, 33, 103-113.
Alexiou, H., & Coutts, A.J. (2008). A comparison of methods 
used for quantifying internal training load in women soccer 
players. [Article]. International Journal of Sports Physiology 
and Performance, 3, 320-330. 
Almeida, C.H., Ferreira, A.P., & Volossovitvh, A. (2012). 
Manipulating task constants in small-sided soccer games: 
performance analysis and practical implications. [Article]. 
The Open Sports Silences Journal, 5, 174-180.
Ar oso , J . ,  Rebe lo , A .N. & Gomes -Per e i ra , J . (2004) . 
Physiological impact of selected game-related exercises. 
[Article]. Journal of Sports Science, 22, 522-528. 
Bangsbo, J., Mohr, M., & Krustrup, P. (2006). Physical and 
metabolic demands of training and match-play in the elite 
football player. [Article]. Journal of Sports Science, 24(7), 
665-674.
Baron, B., Moullan, F., Deruelle, F., & Noakes, T.D. (2011). 
The role of emotions on pacing strategies and performance 
in middle and long duration sport events. [Review]. British 
Journal of Sports Medicine, 45(6), 511-517. 
Bar wood, M.J. , Thelwell , R.C., & T ipton, M.J. (2008). 
P s y c h o l o g i c a l  s k i l l s  t r a i n i n g i m p r o v e s e x e r c i s e 
performance in the heat. [Article]. Medicine and Science in 
Sports and Exercise, 40(2), 387-396. 
Bar wood, M.J., Weston, N.J.V., Thelwell, R., & Page, J. 
(2009).A motivat ional music and video inter vention 
improves high-intensity exercise performance. [Article]. 
Journal of Sports Science and Medicine, 8(3), 435-442. 
Beedie, C.J., Coleman, D.A., & Foad, A.J. (2005). Distinctions 
between emotion and mood. [Ar t ic le] . Cognit ion & 
Emotion, 19(6), 847-878.
Bompa, T. (1983). Theory and methodology of training. [Book]. 
Dubusque, Iowa:Kendall/Hunt.
Brisswalter, J., Collardeau, M., & Rene, A. (2002). Effects of 
acute physical exercise characteristics on cognitive 
performance. [Article]. Sports Medicine, 32(9), 555-566.  
Brito, J., Krustrup, P., & Rebelo, A. (2012). The influence of 
the playing surface on the exercise intensity of small-sided 
recreational soccer games. [Article]. Human Movements 
Science, 31, 946-956. 
Casamichana, D., & Castellano, J. (2010). Time-motion, heart 
rate, perceptual and motor behaviour demands in small-
sided soccer games: effects of pitch size. [Article]. Journal 
of Sports Science, 28(14), 1615-1623.
Castagna, C., & Alvarez, J.C.B. (2007). Physiological demands 
of an intermittent futsal-oriented high-intensity test. 
[Article]. Journal of Strength and Conditioning Research, 
0(0), 1-8. 
Castagna, C., Impelizzeri, F., Cecchini, E., Rampinini, E., & 
Alvarez, J.C.B.  (2009). Ef fects of intermittent-endurance 
fitness on match per formances in youth male soccer 
12
法政大学スポーツ研究センター紀要
players. [Ar ticle]. Journal of Strength and Conditioning 
Research, 23(7), 1954-1959.
Chen, M.J., Fan, X., & Moe, S.T. (2002). Criterion-related 
validity of the Borg ratings of perceived exertion scale in 
healthy individuals: A meta-analysis. [Article]. Journal of 
Sports Science, 20, 873-899. 
Clemente, F.M., Couceiro, M.S., Martins,F.M., & Mendes, R. 
(2012). The usefulness of small-sided games on soccer 
training. [Review]. Journal of Physical Education and 
Sports, 12(1), 93-105. 
Coutts, A.J., Rampinini, E., Marcora, S.M., Castagna, C., & 
Impellizzeri, F.M. (2009). Hear t rate and blood lactate 
correlates of perceived exertion during small-sided soccer 
games. [Article]. Journal of Science and Medicine in Sport, 
12, 79-84. 
Da-silva, C.D., Impellizzeri,, F.M., Natal, A.J., De-Lima, J.R.P., 
Bara-Filho, M.G., Garcia, E.S., & Marin, J.C.B. (2011). 
Exercise intensity and technical demands of small-sided 
games in young brazilian soccer players: effects of number 
of players, maturation, and reliability. [Article]. Journal of 
Strength and Conditioning Research, 25(10), 2746-2751. 
Dellal, A., Jannault, R., Lopez-Segovia, M., & Pialoux, V. 
(2011). Influence of numbers of players in the heart rate 
responses of youth soccer players within 2 vs. 2, 3 vs. 3 and 
4 vs., 4 small-sided games. [Ar ticle]. Journal of Human 
Kinetics, 28, 107-114.
Dellal, A., Owen, A., Wong, D.P., Krutsrup, P., Exsel, M., & 
Mallo, J. (2012). Technical and physical demands of small 
vs. large sided games in relation to playing position in elite 
soccer. [Article]. Human Movement Science, 31, 957-969. 
Di-Salvo, V., Gregson, W., Atkinson, G., Tordoff, P., & Drust, 
B. (2009). Analysis of high intensity activity in premier 
league soccer. [Ar ticle]. International Journal of Spor ts 
Medicine, 30(3), 205-212.
Drach-Zehavy, A, & Erez, M. (2002). Challenge versus threat 
ef fects on the goal-per formance relationship. [Ar ticle]. 
Organizational Behaviour and Human Decision Process, 88, 
667-682.
Dr us t , B . , A tk inson , G . , & Re i l l y, T. (2007) . Futur e 
perspectives in the evaluation of the physiological demands 
of soccer. [Review]. Sports Medicine, 37(9), 783-805. 
Drust, B., Reilly, T., & Cable, N.T. (2000). Physiological 
responses to laboratory-based soccer-specific intermittent 
and continuous exercise. [Ar ticle]. Journal of Spor ts 
Science, 18, 885-892. 
Fanchini, M., Azzalin, A., Castagna, C., Schena, F., Mcall, 
A.,&  Impellizzeri, F. (2011). Ef fect of bout duration on 
exercise intensity and technical performance of small-sided 
games in soccer. [Ar t ic le] . Journal o f Strength and 
Conditioning Research, 453-458.
Filaire, E. , Ber nain, X. , Sagnol, M., & Lac, G. (2001). 
Preliminary results on mood state, salivary testosterone: 
cor tisol ratio and team per formance in a professional 
soccer team. [Ar ticle]. European Journal of Applied 
Physiology, 86(2), 179-184. 
Foster, C., Florhaug, J.A., Franklin, J . , Gottschall , L. , 
Hrovatin, L.A., Parker, S., Doleshal, P., & Dodge, C. (2001). 
A new approach to monitoring exercise training. [Article]. 
Journal of Strength and Conditioning Research, 15(1), 109-
115. 
Fox, S.M., & Haskell, W.L. (1970). The exercise stress test: 
needs for standardization. [Book] In: Eliakim M, Neufeld 
HN, editors. Cardiology of Current Topics and Progress. 
New York: Academic Press, 149 –54.
Gabbet, T.J., & Mulvey, M.J. (2008). Time-motion analysis of 
small-sided training games and competition in elite women 
s o c c e r p l a y e r s . [ A r t i c l e ] .  Journal o f Strength and 
Conditioning Research, 22(2), 543-552. 
Gabbet, T.J., Jenkins, D., & Avernethy, B. (2009). Game-based 
training for improving skill and physical fitness in team 
sport athletes. [Review]. International Journal of Spor ts 
Science & Coaching, 4(2), 273-283. 
G r e i g ,  M . ,  M a r c h a n t ,  D . ,  L o v e l l ,  R . ,  C l o u g h , P. ,  & 
McNaughton, L . (2007) . A cont inuous menta l task 
decreases the physiological response to soccer-specific 
intermittent exercise. [Article]. British Journal of Spor ts 
Medicine, 41, 908-913. 
Hampson, D.B., Gibson, A.S., Lamber t, M. I., Dugas, J.P., 
Lamber t, E.V., & Noakes, T.D. (2004). Deception and 
perceived exer tion during high-intensity running bouts. 
[Article]. Perceptual and Motor Skills, 98(3), 1027-1038. 
Hardy, C.J., & Rejeski, W.J. (1989). Not what, but how one 
feels: the measurement of affect during exercise. [Article]. 
Journal of Sport Exercise Psychology, 11, 304-317.
Hill-Haas, S.V., Dowson, B.T., Couts, A.J., & Rowsell, G.J. 
(2010). Time-motion characteristics and physiological 
responses of small-sided games in elite youth players: the 
influence of player number and rule changes. [Ar ticle]. 
Journal of Strength and Conditioning Research, 24(8), 2149-
2156.
Hill-Haas, S.V., Coutts, A.J., Rowell, G.J., & Dawson, B.T. 
(2009). Generic versus small-sided game training in soccer. 
[Article]. International Journal of Sports Medicine, 30, 636-
642.
Hof f, J., & Helger ud, J. (2004). Endurance and strength 
training for soccer players. [Review]. Spor ts Medicine, 
34(3), 166-180. 
H o p k i n s ,  W. G .  (2002) .  Q u a n t i t a t i v e d a t a  a n a l y s i s . 
第 36 号
13
[Slideshow]. Spor ts Science, 6.  Sportsci.org/jour/0201/
Quantitative_analysis.ppt 
Iaia, F.M., Rampinini, E., & Bangsbom J. (2009). High-
intensity training in football. [Review]. International 
Journal of Sports Physiology and Performance, 4, 291-306. 
Impellizeri, F.M., Rampinini, E., & Marcora, S. (2007). 
Physiological assessment of aerobic training soccer. 
[Article]. Journal of Sports Sciences, 23(6), 583-592. 
Jones, S., & Drust, B. (2007). Physiological and technical 
demands of 4 v 4 and 8 v 8 games in elite youth soccer 
players. [Article]. Kinesiology, 39(2), 150-156. 
Katis, A., & Kellis, E. (2009). Effects of small-sided games on 
physical conditioning and per formance in young soccer 
players. [Article]. Journal of Sports Science and Medicine, 8, 
374-380.
Kel ly, D.M. , & Dr ust , B . (2007) . The e f fec t o f p i tch 
dimensions on heart rate responses and technical demands 
of small-sided soccer games in elite players. [Ar ticle]. 
Journal of Science and Medicine in Sport, 12, 475-479. 
Koklu, Y., Asci, A., Kocak, F.U., Alexandroglu, U., & Dundar, 
U. (2011). Comparison of the physiological responses to 
dif ferent small-sided games in elite young soccer players. 
[Article]. Journal of Strength and Conditioning Research, 
25(6), 1522-1528. 
Krustrup, P., Dvorak, J., Junge, A., & Bangsbom J. (2010). 
Executive summar y: the health and fitness benefits of 
r egular par t ic ipa t ion in footba l l games. [Ar t ic le] . 
Scandinavian Journal of Medicine & Science in Spor ts, 
20(1), 132-135. 
Lang, P.J. (1980). Behavioural treatment and bio-behavioural 
assessment: computer applications. In: Sodowski, J.B., 
Johnson, J.H., & Williams, T.A., editors. Technology in 
Mental Health Care Deliver y Systems. Norwood (NJ): 
Ablex; p. 119-137.
Little, T., & Williams, A.G. (2007). Measures of exercise 
intensity during soccer training drills with professional 
soccer p layers . [Ar t ic le] . Jour na l o f S t r eng th and 
Conditioning Research, 21(2), 367-371.  
Little, T., & Williams, A.G. (2006). Suitable of soccer training 
drills for endurance training. [Article]. Journal of Strength 
and Conditioning Research, 20(2), 316-319. 
Lundqvist, C., Kentta, G., & Raglin, J.S. (2011). Directional 
anxiety responses in elite and sub-elite athletes: intensity of 
anxiety symptoms matters. [Article]. Scandinavian Journal 
of Medicine & Science in Sports, 21, 853-862.
Marcora, S.M., Staiano, W., & Manning, V. (2009). Mental 
fatigue impairs physical performance in humans. [Article]. 
Journal of Applied Physiology, 106(3), 857-864. 
Mar tens, R., Vealay, R., & Bur ton, D. (1990). Competitive 
anxiety in sport. [Book]. Human Kinetics, Champaign, IL. 
McMorris, T., & Graydon, J. (2010). The effect of exercise on 
cognitive performance in soccer-specific tests. [Article]. 
Journal of Sports Sciences, 15(5), 459-468. 
Micklewright, D., Papadopoulou, E., Swart, J., & Noakes, T. 
(2010). Previous experience influences pacing during 20 
km time trial cycling. [Article]. British Journal of Spor ts 
Medicine, 44(13), 952-960. 
Ngo, J.K., Tsui, M.C., Smith, A.W>, Carling, C., Chan, G.S>, 
& Wong, D.P. (2012). The effects of man-marking on work 
intensity in small-sided soccer games. [Article]. Journal of 
Sports Science and Medicine, 11, 109-114. 
Owen, A.L., Wong, D.P., McKenna, M., & Dellal, A. (2011). 
Heart rate responses and technical comparison between 
small- vs. large-sided games in elite professional soccer. 
[Ar ticle]. Journal of strength and conditioning Research, 
25(8), 2104-2110.
Owen, A.L., Wong, D.P., Paul, Darren., & Dellal, A. (2012). 
E f fec ts o f a per iod ized smal l - s ided game t ra in ing 
intervention on physical performance in elite professional 
soccer. [Ar ticle]. Journal of Strength and Conditioning 
Research, 26(10), 2748-2754. 
Papaioannou, A., Ballon, F., Theodorakis, Y., & Auwelle, Y.V. 
(2004). Combined ef fect of goal setting and self-talk in 
performance of a soccer-shooting task. [Article]. Perceptual 
and Motor Skills, 98(1), 89-99.
Perkins, D., Wilson, G.V., & Kerr, J.H. (2001). The effects of 
e l e v a t e d a r o u s a l  a n d m o o d o n m a x i m a l s t r e n g t h 
performance in athletes. [Article]. Journal of Applied Sports 
Psychology, 13(3), 239-259. 
R a g l i n ,  J . S .  (2001) .  P s y c h o l o g i c a l  f a c t o r s i n s p o r t 
performance. [Review]. Sports Medicine, 31(12), 875-890. 
Rampinini, E., Impellizzeri, F.M., Castagna, C., Abt, G., 
Chamari, K., Sassi, A., & Marcora, S.M. (2007). Factors 
influencing physiological responses to small-sided soccer 
games. [Article]. Journal of Sports Sciences, 25(6), 659-666.
Rampinini, E., Impellizzeri, F.M., Castagna, C., Coutts, A.J., & 
Wislof f, U. (2009). Technical performance during soccer 
matches of the Italian serie A league. Effect of fatigue and 
competitive level. [Article]. Journal of Science and Medicine 
in Sports, 12(1), 2270-233. 
Reily, T. (2005). An ergogomics model of the soccer training 
process. [Article]. Journal of Sports Science, 23(6), 561-572. 
Rose, E.A., & Parfitt, G. (2008). Can the feeling scale be used 
to regulate exercise intensity. [Article]. Psychobiology and 
Behavioural Strategies, 1852-1860.
Russell, J.A., Weiss, A., & Mendelsohn, G.A. (1989). Af fect 
Grid: a single item scale of pleasure and arousal. [Article]. 
Journal of Personality and Social Psychology, 57, 493-502.
14
法政大学スポーツ研究センター紀要
Sampaio, J., Garcia, G., Maças, V., Ibanez, J., Abrantes, C., & 
Caixinha, P. (2007). Heart rate and perceptual responses to 
2x2 and 3x3 small-sided youth soccer games. [Ar ticle]. 
Journal of Sports Science and Medicine, 6(10), 121-122. 
Stolen, T., Chamari, K., Castagna, C., & Wislof f, U. (2005). 
Physiology of soccer. [Review]. Sports Medicine, 35, 501-
536.
Tanaka, H., Monahan, K.D., & Seals, D.R. (2001). Age-
predicted maximal heart rate revisited. [Review]. Journal of 
the American College of Cardiology, 37(1), 153-156. 
Tessitore, A., Meeusen, R., Piacentini, M. F., Demarie, S., & 
Capranica, L. (2006). Physiological and technical aspects of 
?6-a-side? soccer drills. [Ar ticle]. The Journal of Spor ts 
Medicine and Physical Fitness, 46(1), 36-43. 
Vestberg, T., Gustafson, R., Maurex, L., Ingvar, M., & 
Petrovic, P. (2012). Executive functions predict the success 
of top-soccer players. [Article]. Journal of Plos One, 7(4), 
1-5. 
Williams, W.B., & Reilly, T. (2000). Talent identification and 
development of soccer. [Article]. Journal of Sports Science, 
18(9), 657-677. 
